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^u^^vention deals ^ ^ „. . 
stcaffl by afferh P ™ duct) - ^ely JZ . ^ component 1 fteI ceU battery- 



«■* « ^ in T eQti0Q d£ ? industr * ^ m y be utilized with subsurface and 

with open development of coal deposits- : 

r-ont^fnTT^ ° n " l0Wer P rocessin S costs a* decreased levels of environmental 
~r^° Wenn§ ^ " ° f ^ ^ *** - h^l co.ponents 
Fig. 1 shows the proposed coal bed processing technology by columns, where: 1 2 - 
preparatory mine openings (drifts and cross-sectional trenches); 3 - mam mine opening (siope 

S 13 foe c!?^ 7 f^?** ° r ? reIiminar y Pndficaliafl and processing of the fuel 
" , J , TT' W " * C waste - heat Rg- 2 shows the proposed coal bed 

S?t or ^ l^' L " r hCre ^ bed is **** one ^opening (dn£ 

ad* or cross-sectional trench), including the same items as Fig. 1, identified by the same 
numbers. Additionally, Bern 15 on Fig. 2 shows the auxiliary wei al^StecL DiacedlH 
certain (predetermined) distance from the preparatory opening pS^jSf? 

The proposed coal bed processing technology is carried out in the following manner. 

Example 1. Suppose we need to process a coal bed that is prepared by two sectional 
mine openings 1 and 2 and one main mine opening 3. Between the priory ZZtoZT^ 
LrLr^d rSo^ ^ ? (approxSely Z-15 

Wnf^? 5 15 PUt int ° mc Wells - ^ ° f the «a bed, 

c?rbS(^g y 1) I and 2, are removed and sealing barriers 6 are installed to isolated 

and 7 SS^f* ^ Piping 5 13 46 barriers (walls) 6 onto drifts I 

and 2, where they are connected to the input and output gas piping 7 and 8 and to the s£m 

Sir 0 ^" 0n ** 2 ' &e P * taBd Wdl P^YcoLected to^pi 7 ^ 

weus to pipe 8. On daft t, all pipuig (4) /sic/ is connected to the steam piping 9. 

.,- "? e Sm ? ke ^ust-commutator device 10, blower fan H, apparatus for prelirrnnary 

are installed at the mail mine opening 3. The input and output gas pipes 7 and 8 blower fan 1 1 
and apparatus for prelinah^ 

oattery 13. The output of the fuel cell battery 13 is connected to the combustion chamber and 

Zke efhLT e " heat b0iler , 14 ^ Se ™- 1118 — « P^ ^ and one of in^S of"e 
^™ °Tr r ^ 10 COnnected to lat ^ After installing the main 

side ofdnftl and blower 11 supphes air for coal combustion and gasification through nhrin-7 

^ ^ ^-~at 0 r device 10° exhausts (removSSgn 
t StS! co ^ification products, containing carbon monoxide (CO) and hydrogen 

££d£ ^oreto' 11 ^ C ° mPOnentS ' a "™* 0f fiU - compounds Uon 



a , t , m ' ^ ls / ed t0 * e apparatus for preliminary purification and processing 12 

and hereafter to the fuel cell battery 1.3, where hydrogen and carbon monoxide are converted by 
electrochemical means into electricity that is supplied to consumers. The residual fuel mixture 
and water from the fuel cell battery 13 are supplied to the-combustion chamber and the steam 
generator, respectively, of the waste-heat boiler 14, where afterburning of the fuel mixture 
produces steam. Then, the gaseous exhaust of the waste-heat boiler 14 combustion chamber 
con^nmg mainly inert carbon dioxide (CO.J, and the steam from the steam generator, and also 
to carbon dioxide generated in the fuel cell battery by oxidation of carbon monoxide are again 
fed to- the active (rngh^ *^ 

carbon dioxide is reduced by coal to combustible carbon monoxide and the water vapor is 
endothermically decomposed into hydrogen and oxygen. In this case the steam from thelteam 
generator » supplied through steam piping 9 and is fed by the perforated piping 5 into me coal 
ondauon (combustion) zone of those wells that are at this time in air- S upp& Consider^ 
tiat the oudct of the waste-heat boiler 14 combustion chamber is connected to one of the inpuB 
,w° ^ «*™-wnnniiwor device 10 together with blower fan 11, it is evident that the 
inert carbon dioxide is not emitted, as usual, into the atmosphere, but rather is fed together with 
the air supply into the coal gasification zone within the bed. 

V""^ 35 «»l is being consumed with concurrent production of electricity by 
dec^ochermcal mean^ by utilizing the fuel cell battery 13, the elements of the fuel mixture 
^on monoxide and hydrogen) are continuously regenerated within the coal gasification zone. 
We improving the efficiency of coal utilization, as a primary energy source, this process also 
^Z* . ri-T rc lmPOrtant ProbIem * ***** Roving .the ecolog^al cleanliness of 
nrn^S S ^ n < f^' emission of ^ **** int ° * e atmosphere is by this 
^ efamulated To assure efficient consumption of the bed entirely by coal 

Se^L* l Jl?T? T^' With C ° nCUrtent ^^ration of the fuel mixture 

fZl^S? ±& "Z^f m ? e exhaust of me ™* gasification and fuel mixture component 
SnST" ^ tchcd 35 from one part of the wells to the other with the 

Sut ! eXhaU ?- COmmutator 10. As some wells are fully processed, they are 

ThTZT^, t m ^,7 211(1 8 fr ° m St£am **** 9 «* *™ WeUs « P* into 

The total number of wells m operation is determined by the capacity of the equipment by the 

required energy output, etc. u r * J 

mf Jf*^ ^ S F P T WC QCCd t0 proccss a coal bcd tnat is prepared only by one sectional 
mine opemng 2 (dn& adit, or cross-sectional trench). As in the previous example, wells are 

S « uT s t e 5 e r g !w 3t 3 CCrtain distmce bctwce * «* other, ^orated pipes 

r Wd i S 4 '- and 1116 SecCion of ±e coal be * e ^ding beyond drift iffa 
removed and a sealing barrier (wall) 6 is installed. Input and output gas pipL 7 and 8 £ 
mstalled along dnft 2, and tie same equipment, as in the previous Lm^Ts installed at the 

cTbu^JTt ^ dffll r ce iS ** ^ mis case * e outl « of J waste-heat boiler 14 
cornbnsnon chamber and the outlet of its steam generator are connected to the inlet of the smoke 
exhaust-commutator device 10. 

dwt»„c^ "2 -^f ^ T eU ° r ° pening is driUed OwtHlled) fro1 * *e mine opening 3 at a 

SS^fT ? T? " ? C 1Cngth ° f WeUs 4 " 1116 P^ 0 ^ weU 5 is also 

connected to pipes 7 and 8 in alternating manner. The coal bed is then ignited at the ends of 



wells 4 using auxihary well 15 for this purpose. Air for gasification of pillars between the wells 
is suppked through ptpe 7 and pipe 8 is used to remove the fuel mixture, which is fed through 

^LT ,fTrr Dt d6ViCC 10 t0 * C apparatus for P^minary purification and 
processing 12 and thereafter to the fuel cell battery 13, where hydrogen and carbon monoxide 
are converted by electrochemical means into electricity that is supplied to consumers. 

*™ * « T*S*i ** d ^ OXidatioa products of monoxide and hydrogen 

from the fuel cell battery 13 are supplied to the combustion chamber and the steam generator 
respectively, of the waste-heat boiler 14, where afterburning of the fuel mixture produces steam.' 
The combustion m^^^^Bt^bo^ 14 combustion chamber, containing mainly 
inert carbon dioxide (CO*), and the steam from the steam generator are fed to the inkt of the 

TWo- 01 ^ I0 ' WMch i5 3180 SU PP Ued b * *> °Wn, etc. by blower 1 1. 

Therefore the spent components of the fuel mixture again enter the Mgh-temperature coal 
radaaon (combustion and gasification) zone within the bed, where the heat causes endothennic 
%ST"T -f ^ ' mt ° hydrogea 311(1 »d *e carbon dioxide is reduced by 

Si^r^. 11 IT1 ° n0Xlde ' l " e - ** components of the fuel mixture are regenerated 

Tbti .J ss ? uat T l pr ° duCtS 0f ** mixture, combined with the products of the 
actual coal ^ication within me bed, are fed in the aforementioned manner back to the fuel 
ceUbattery 13, and the bed consumption process in all other aspects remains as in the previous 

The proposed equipment for implementing the described technology of coal beds 
lnc ^es Perforated well piping 5 . conducted to the preparatorf mine openings 
trough sealing (isolating) waUs 6 with the necessary seals, and also L input and ou£u t gas 

ak^Ll^f 3111 ^!' along the mine openings !-3. The proposed equipmem 

ako _ includes the smoke exhaust-commutator device 10, blower fen 11, the apparatus for 

wS^SoST 1011 *** pr ° CeSSing 0f me ^ mixture 12 - ^ «ai battery 13, and the 

nxt~» J** ^^7? F** 8 5 t° the input and output gas piping 7, 8 in an 

alternating manner and the latter are connected to the smoke exhaust-commutator device 10, to 
which are connected the blower fan 11 and the apparatus for preliminary purification and 

fuel ceU battery 13 are connected to the combustion chamber and the inlet of the waste-heat 

fnWn 1L °l f Whkh ' in MB connected accordingly to the well piping 5 and the 
inlet of the smoke exhaust-commutator 10 (Fig. 1), or simultaneously to the infets of the latter 

,hnv. SfuT ^ ° f ? C Pr ° p0SCd ^ mtat for bed processing is described in detail 
above, whue describing the application examples for the proposed technology (Examples 1 and 
2) and requires no further explanation. &J v uuu U u * 

imnl^t ^ Wh ° Ie ' 5* prop ? scd method for bed processing and the equipment for its 
S^fT"^ e£feCtiVe ' operat0 ^ ecologically clean technology, radically 
£SS J currcnt /tatc of the art, and based upon the electrochemical conversion of coal 
c asirication products and upon continuous regeneration of the spent components of the fuel 



nature into hydrogen and carbon monoxide directly within the cod deposit, i.e. within the coal 



bed 
CLAIMS 



vLfc ». A m ? h ,° d fOT ^ bed P rocessin & deluding the uncovering and preparation of the coal 

™n aF ° r SCCtl0naI '- SUbSUrfeCS ° r ° pea drilling of holes Lag the £ed tote 

lgn T ° f ^ 0021 SUPP1 ^ * for -al^ombusTn and 
g^mcanon in the presence of steam, and the exhaust of the coal "ga^cahonirodncrs through 
piping stalled in the wells along the bed, being different in that, tJLnasTtf^S^S 

caroon dioxide and other hazardous components into the atmosphere the in bed 

^oSe nrod^Z , verted into electrical energy; the residual fuel and the carbon 
nXtnTn ^ fi y i ° n ° f Caib ° n m ° n0xide ' Md &e water P rod * ced ^ oxidation of the 

tf uie rSdurfuel coSf- S ^ ^ ±& gaSe ° US Product 

or trie residual fuel containing carbon dioxide are then fed from the waste-heat boUer through 

mo„ P nS3 g m ** ^ ^ ** b6d int0 * e coaI combustion zone, where hyoSgen a^d^S 
™T« t ^ rcgencrated ' * e regenerated hydrogen and carbon ^nono^oSeTv^e 
coal gasification products are again returned to the fuel ceU battery. 

waste-heafboS^ t0 ^ t ^ dififerat * ^ eous Products from the 

waste-heat boiler s combustion chamber are fed together with the blown-in air fhr 

combushonandgasificationtothesideofthepillan ^ 
process^ t ^oi^rT^ ^ ' ^ * ^ differcnt in **. a coal bed is 

SSL ? ** fod Ce " batteries 316 c ^ected to the SiaSSbSS 

or n ? r p S r° ke ^^^tator device and me perforated well piling, 

or together to the inlets of me smoke exhaust-commutator device, while the blower fen 5 

connectedtooneofmeinletsofmesmokeexhaust-coinniu^ordevice 
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